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USPS-LR-J-117 

I. Introduction 

This  library  reference  provides  the  supporting  documentation  and 

analyses  used to estimate  delivery  costs  by  rate  category for First-class Mail  and 

Standard  Mail.  This is a  Category  2  library  reference  sponsored  by  witness 

Schenk  (USPS-T-43).  This  library  reference  updates the analysis  of  delivery 

costs  by  rate  category in USPS-LR-1-95 in Docket No. R2000-1,  which  was 

sponsored  by  witness  Daniel  (USPS-T-28). In this  update,  the  methodology 

used is the  same  as  that  used  by  witness  Daniel,  updated for base year  and test 

year  costs  and  volumes. 

Other  testimony  and  library  references  used to develop the cost  estimates 

in this  library  reference  include: 

0 USPS-T-12  for test year  costs 

0 USPS-LR-J-53  for  test  year  piggybacks  and CRA  costs 

USPS-LR-J-57 for CRA  worksheets 

0 USPS-LR-J-112 for volumes  by  shape  and  weight  increment 

0 USPS-LR-J-117 for city  carrier  costs 

Witness  Miller  (USPS-LR-J-60)  uses  the  results of this library  reference in 

developing  test  year  costs for letters.  The  results from this library  reference are 

also  used in developing  cost  by  weight  estimates in USPS-LR-J-58. 
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USPS-LR-J-117 

II. Organization 

The final calculations  used to develop  delivery  costs  by rate category for 

First-class and  Standard  Mail are presented in spreadsheet  ‘Table 1’ in the 

Excel  workbook LR-J-117.~1~. Table 1, which is presented  below,  is  analogous 

to Table 5 in  USPS-LR-I-95/R2000-1. Table 1 contains  the  major  results  of this 

analysis  that are referenced by other Postal Service  witnesses in this  docket. 

The  methodology  used in these  calculations is the same  as  that  used in USPS- 

LR-I-95/R2000-II as  described in witness  Daniel’s  testimony  (USPS-T-28) in that 

docket.  The  only  changes  made  for this library  reference  are that base  year  and 

test  year  costs  and  volumes  are  updated.  Data  sources  are  referenced in each 

spreadsheet in LR-J-117.~1~. The  underlying  City  Carrier  In-Office  cost  data is 

estimated  in a similar  manner to that  described in Section Ill in USPS  LR-I- 

100/R2000-1.  The  various  programs  used  are  described in Appendix  A: 

Program  Documentation.  Appendix B contains  the  Fortran  and  Sort/Merge 

program  listings.  Electronic  copies  of  all  Excel  workbooks  and  text  files  with  the 

Fortran  and  Sort/Merge  programs  are  provided  on  the  accompanying  CD-ROM. 
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USPS-LR-J-117 (Revised 11 /20/01) 

Table I: Test Year Unit Delivery Costs (Revised 11/20/01) 

I Test Year 1 
First-class Single Piece Unit Costs 
Single-Piece  Letters 6.037 
Single-Piece Flats 8.902 
Single-Piece  Parcels  18.202 
Single-Piece Nonletters 9.759 
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Table 1: Test Year Unit Delivery Costs 

USPS-LR-J-117 / 

I Test Year I 
First-class  Single Piece Unit  Costs 
Single-Piece Letters 6.037 
Single-Piece Flats  8.902 
Slngle-Piece Parcels 18.202 
Single-Piece Nonletters 9.759 

First-class  Presort 
Nonautornation - Nonrnach  Mixed  ADC 8.408 / 
Nonautornation - Nonrnach  ADC 8.408 
Nonautornation - Mach Mixed  AADC 4.066 
Nonautornation - Mach AADC 4.066 
Nonautornation - Nonrnach  3-Digit 8.408 
Nonautornation - Nonmach  5-Digit  8.408 
Nonautornation - Mach 3-Digit 3.937 
Nonautomation - Mach 5-Digit  3.937 
Automation  Mixed  AADC  4.165 
Automation  AADC  4.016 
Auto 3-Digit Letters 3.980 
Auto 5-Digit Letters CSBCSlManual Sites  6.161 
Auto 5-Digit Letters Other  Sites  2.894 
Auto 5-Digit Letters All 3.795 
Auto CR Letters 6.060 

Presort Flats  9.217 
Presort Parcels 40.874 
Presort Nonletters 9.641 

4.169 

/ 
/ 

First-class Cards / 
Sinqle  Piece Cards 6.886 / 
NoiAuto Presort Cards 
Auto Mixed  AADC  Cards 
Auto  AADC  Cards 
Auto  3-Digit  Cards 
Auto 5-Digit  Cards  CSBCSlManual  Sites 
Auto  5-Digit  Cards  Other  Sites 
Auto  5-Digit Cards All 
Auto CR Cards Presort Cards (Avg) 2.742 

/ 
/ 

Standard  Regular / 
Nonautornation -- Nonrnech  Mixed  ADC ,6592 
Nonautomation - Nonrnach  ADC 
Nonautornation - Mach Mixed  AADC 
Nonautornation - Mach AADC 
Nonautornation - Nonrnach  3-Digit 
Nonautomation -- Nonmach 5-Digit 
Nonautomation - Mach 3-Digit 
Nonautornation -- Mach 5-Digit 
Automation  Mixed  AADC 
Automation  AADC 
Automation  >Digit  Letters 
Automation 5-Digit Letters 

i j j  
5.592 
3.847 
3.847 
5.592 
5.592 
3.795 
3.795 
3.887 
3.827 
3.812 
3.738 

Regular  Flat Subtotal 8.312 
22.974 
8.945 

/ 
Standard ECR / 

4.596 
6.384 ECR Basic Flats 6.033 
4.684 ECR High Density  Flats 4.747 
3.374  ECR  Saturation  Flats  3.960 

/ 

/ 
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USPS-LR-J-117 

Appendix A: Program Documentation 
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USPS-LR-J-117 

A. Computer  Hardware  and  Software 

The IOCS data processing is performed on a  Data General AViiON minicomputer with four 
Pentium Pro microprocessors and one gigabyte of RAM, running the DGUX version of UNlX 
operating system. Source programs ending with a “.f are FORTRAN programs and programs 
ending in a “.sm” are SORT/MERGE programs. The remaining processing is performed on PCs 
running the Windows NT 4 and Windows 2000 operating systems and Microsoft Office. 

B. Preparation  of  IOCS  Data 

The following programs are used to extract, code and process the 2000 IOCS data in 
preparation for LIOCATT distribution of city carrier in-office costs (CRA Cost Segment 6.1) 

Program: encode-wgt.f - Extracts the necessary data from the IOCS tally data set, encodes 
specific tally fields into indexes, and writes the indexes to be used by LIOCATT 

Input: FYOO IOCS tally data (USPS LR-J-10) 
iocs2000.h - Declaration of IOCS tally fields 
fincag.98 -Tally finance number and CAG combinations 
activity00.ecr.all- List of activity codes 

Output: encdata - Encoded IOCS tallies 

Program: encdatasm - Sorts the encoded IOCS data for the LIOCATT process 

Input: encdata 

Output: encdata.s 
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USPS-LR-J-I 17 

C. LIOCATT Based  Cost Distribution Process 

The LIOCATT distribution process is run through a main FORTRAN program, which uses 
subroutines to distribute mixed-mail costs, which are also FORTRAN programs. The declaration 
file ‘1iocatt.h’ is included in each program and subroutine. This file contains common variables 
used by all programs and subroutines. 

Program: 1iocatt.f - This program controls the LIOCATT  process by running various 
FORTRAN programs, which replicates the LIOCATT process for mixed-mail cost 
distribution 

Subroutines: fi1lmixmap.f - Produces a map for distributing the mixed mail codes to 
appropriate direct activity codes 

Input: activity00.ecr.all- List of activity codes 
mmcodes.int1 - List of mixed-mail activity codes 
mxmail.all.ecr - Maps class specific mixed-mail activity codes to 
corresponding direct activity codes 

1oaddata.f - Loads the encoded IOCS data 

Input: encdata.s - Encoded IOCS data 

fungr0up.f - Forms function groups for operations 

Input: operrtemap - Maps operation to function group 

sortcost.f - Sort records for level 1 cost distribution 

1evell.f - Level 1 distribution of  mixed-mailhot-handling tallies 

leve12.f - Level 2 distribution of mixed-mailhot-handling tallies 

sortlev2a.f - Sort records for level 3 cost distribution 

level3.f - Level 3 distribution of  mixed-mailhot-handling tallies 

rep0rt.f - Write  results to file 

Output: levellb - Level 1 distributed direct costs 
level2b - Level 2 distributed direct costs 
level3a - Level 3 direct costs 
level3b - Level 3 distributed direct costs 
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USPS-LR-J-117 

D. Standard Mail ECR  Rate  Categories 

Program: rpt-city-ecr.f - Summarizes LIOCATT cost distribution estimations by subclass 
and shape for city carrier in-office costs, Standard Mail ECR costs only 

Input: activity00.ecr.all - List of activity codes and corresponding subclass 
codes 
classes-ecr.old - List of CRA subclasses 
level1 b - Level 1 distributed direct costs 
level2b - Level 2 distributed direct costs 
level3a - Level 3 direct costs 
level3b - Level 3 distributed direct costs 

Output: car-ecr-00.txt - Estimated city carrier in-office Standard ECR costs by 
rate category and shape 

Program: rpt-cra-tt.f - Summarizes LIOCATT cost distribution estimations by activity code 
(First-class and Standard) and route code (IOCS field F260). Used to replicate 
LIOCATT system summary schedule K&L (USPS-T-1, WP-A.l) 

Input: activity00.ecr.all - List of activity codes and corresponding subclass 
codes 
levellb - Level 1 distributed direct costs 
level2b - Level 2 distributed direct costs 
level3a - Level 3 direct costs 
level3b - Level 3 distributed direct costs 

Output: car00cra-rt.csv - Estimated city carrier in-office costs by activity code 
and route code 

E. Final Summary  Spreadsheets 

Workbook: CC Costs  ECR BYOO.xls - Summary tables reporting the LIOCATT estimations 
for  city carrier in-office Standard ECR costs. Adjusts the FORTRAN replication of 
LIOCATT to match the BY00 CRA Cost Segment 6.1 costs 

Input: car-ecr-00.txt - Estimated city carrier in-office Standard  ECR costs by 
rate category and shape 
BY00 CRA Cost  Segment 6.1 Costs - CRA  City Carrier In-Office costs 
from CSO6&7.xls, worksheet ‘oldoutputs’ (USPS LR-J-57) 
BY00 RPW Volumes -Volumes by subclass, shape, and weight 
increment from the Microsoft Excel file ‘Volumes by Wgt GFYOO 
update.xls’ (USPS LR-J-58) 

Workbook: CC Costs by Route  BY00.xls - Summary tables reporting the LIOCATT 
estimations for city carrier in-office First Class and  Standard  ECR costs by activity 
code and route code. Adjusts the FORTRAN replication of LIOCATT to match the 
BY00 CRA Cost Segment 6.1 costs. Used to replicate LIOCATT system summary 
schedule K&L (USPS-T-1, WP-A.l) 

Input: car00cra-rt.csv - Estimated by city carrier in-office costs by  activity code 
and route code 
BY00 CRA Cost  Segment 6.1 Costs - CRA  City Carrier In-Office costs 
from I-Forms.xls, worksheet ‘CS06.0.2.2’ (USPS LR-J-57) 
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USPS-LR-J-117 

Workbook: L R J - 1 1 7 . ~ 1 ~  - City carrier in-office costs for First Class and Standard ECR by 
activity code and route code are presented in Table 1 of this workbook. Table 1 is 
analogous to Table 5 in witness Daniel’s testimony USPS-T-28 in Docket No. 
R2000-1. 

Input: CC Costs ECR BY00.xls for base  year city carrier costs 
CC Costs by Route BY00.xls for base year city carrier costs by route 
USPS-LRJ-112 for volumes 
USPS-T-11 for base year costs, city delivery carrier costs, and rural 
carrier costs 
USPS-T-24 for the distribution of DPS volumes by rate element 
USPS-T-12 for they FYOl wage rate 
USPS-LRJ-98 for FYOO Billing Determinants 
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Appendix B: Program Lists 
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Section I: Preparation of IOCS Data 

(Program:  encode-wgt.f,  encdata.sm) 
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C 
C 
C 
C 

C 
C 

C 

15 

C 

17 

YF.OGRAM encode-wgt 

Purpose: Encode  tallies  with  indexes of arrays  instead  of 
actual  data.  Delete  leave  tallies.  Split  old  group  26 
into  new sub groups,  change nonmod  groups 

Modified:  For  weight  increment  analysis for R2001-1 
Also performs  the  ECR  breakout  for  delivery study 

IMPLICIT NONE 

integer*( numcf,  numact,  numor,  nu 

parameter  (numcf = 11) ! number  of  cag - finnance  number  combs 
parameter  (numor = 17) ! number of operation/route  codes 
parameter  (numact = 501) ! number  of  activity  codes 
parameter  (nu = 22) ! number  of  weight  increments 

include  'iocs2000.h' 

integer'4 
integer'4 
integer'l 
integer.4 
integer'4 
integer'd 
integer'4 
integer'4 

desigind ! function to  assign  pay category 
orind ! function  to  assign  operation/route  code 
bf  ind ! function  to  assign  basic  function  index 
weight ! function  to assign weight  increment 
i2, i3, i4,  i5, i6, i8, i7. i9 
i, searchc, z, totall,  ier.  countlv 
counto,  countg,  countsp,  countk,  countf 
if166,  if167.  ct-nowgt 

real*8  tvalue,  cost-clk,  cost-mp 

character'7  cagf  ins  (numcf ) , f incag 
character'l acodes(numact),  activity 

countlv = 0 
count0 = 0 
countg = 0 
countsp = 0 
countk = 0 

countf = 0 
totall = 0 
ier = 0 
i2 = 0 
i3 = 0 
i4 = 0 
i5 = 0 
i6 = 0 
i7 = 0 
i8 = 0 
i9 = 0 

Map of  Fin CAG combinations  (used  for  strata) 
open(l4,file='fincag.98'.iostat=ier) 
if (ier.ne.0)  then 

print * , I  error  opening cagfin.~ = ,,ier 
stop 

end  if 

format  (a7 
do i = 1,numcf 

end do 
print  *,'finished reading  cags a 

Map  of  activity  codes 
open(l6,file='activityOO.ecr.all',iostat=ier ) 

if  (ier.ne.0)  then 

read(14,lS)  cagfins(i) 

print * , I  error  opening  activity  code  files = I,ier 
stop 

end  if 

format  (a4 
do i = 1,numact 

end do 
close  (14) 
close (16) 
print  *,'finished  reading  activity  codes 

read(16.17)  acodes(i1 

open(25,file='iocsdata.2OOO.new',recl=12OO~ ! FYOO IOCS Data  Set  (based on full data set) 13 



open(30,file='encdata') 
21  format (a1 
31  format(i2,  il,ll, 13, i2,13, i 2 ,  fll.2) 

ier = 0 

cost-clk = 0 . 0  
Z=O 

cost-mp = 0.0 
ct-nowgt = 0 

do  while (ier.eq.01 
read(25,2l,iostat=ier,end=lOO) rec 

z=z+1 
fincaq = f263//f264 ! Strata 

i2 = searchc(cagfins.numcf.fincaq1 ! Find  fincag  (strata) 
i3 = desigind(f2571 ! craft 
i4 = orind(f2601 ! operation or route  code 
if (i3.eq.l) i4 = 1 ! supemisors have  no  route or oper  code 
i5 = bfind(f2611 ! basic  function 
if  (i3.eq.l)  i5 = 1 ! supervlsors  have  bf  set  to 0 

activity = f9806 ! activity  code 

if (activity(l:l).ge.'l'.and.activity(l:l).le.'4'.and. ! map x091 to x080 
h activity(2:4).eq.'091')  then 

activity(2:q) = ' 0 8 0 '  
end if 

if  (i3.eq.21 then 

end  if 
if  (i4.eq.13) 14 = 11 ! Dump O p  8 8  into  other  for  clk/mh 

c  ECR  activity  code  assignment 
if (activity(2:4).eq.'060') then ! 1st  Slngle  Piece 

if (fL36.eq.'Dt) then ! Metered 
if (activity.eq.'1060') activity = '1068' 
if  (activity.eq.'2060') activity = '2068' 
if (activity.eq.'3060') activity = '3068' 
if (activity.eq.'4O6O3) activity = '4068' 

end  If 
end if 
if (activity(2:41.eq.'310'1 then ! Std A ECR 

if (f96l8.eq.'l1)  then ! WSH 
if (activity.eq.'1310') activity = '1311' 
if  (activity.eq.'2310') actlvity = '2311' 
if (activity.eq.'3310') actlvity = '3311' 
if  (activity.eq.'4310') actlvity = '4311' 

if (activity.eq.'131Ot1 activity = '1313' 
if  (activity.eq.'2310') actlvlty = '2313' 
if  (activity.eq.'3310') activlty = '3313' 
if  (activity.eq.'431O41 actlvity = '4313' 

else  if  (f9619.eq. '1 ')  then ! WSS 

else  if ((f9612.eq.'l').or.(f9613.eq.'l').or.(f9614.eq.'l')) then ! AutoECR 
if (activity.eq.'1310') activity = '1312' 
if  (activity.eq.'2310') activity = '2310' 
if  (activity.eq.'3310') activity = '3310' 
if  (activity,eq.'4310'1 activity = '4310' 

activity = activity 
else ! ECRLOT 

end if 
end if 
if (activity(2:4).eq.'330') then ! Std A Nonprofit  ECR 

if (f9618.eq. '1') then ! WSH 
if  (activity.eq.'l330') activity = '1331' 
if (activity.eq.'2330') activlty = '2331' 
if (activity.eq.'333O1I activity = '3331' 
if  (activity.eq.'4330') activity = '4331' 

else if (f9619.eq.'l1) then ! WSS 
if  (activity.eq.'l330') activity = '1333' 
if (activity.eq.'2330') activity = '2333' 
if (activity,eq.'3330') activity = '3333' 
if (activity,eq.'4330') activity = '4333' 

if (activity.eq.'l33O0) activity = '1332' 
if (activity.eq.'2330') activity = '2330' 
if (activity.eq.'3330') activity = '3330' 
if  (activity.eq.'4330') activity = '4330' 

else  if ((f9612.eq.'l'l.or.(f9613.eq.'l').or.(f9614.eq.'l'l) then ! AutoECR 

else ! ECRLOT 14 



activlty = activlty 
end if 

end if 

i6 = searchc!acodes,numact,aCtivity) 

if (i6.eq.0)  then 
print', 'Actlvlty  code  not  found ' ,  activity 

end  if 

i9 = I 

read(f166,'(i2)') if166 
read(f167,'(i2)')  if167 

c  Weight  increment  assignment 
if (((activity.ge.'lOOO').and.iactivlty.le.'4950')).or. 

& ((activlty.ge.'5300').and.(activity.le.'5480'))) then 
i7 = weight(f165,if166,ifl67,c~-nowgt,nwl ! weight  increments for  direct  actv  codes  only 

else 

end if 
i7 = nw 

read(f9250,'(f10.2)')  tvalue ! F9250 

if ((i2.gt.O).and.(i3.gt.O).and. 
+ (i4.gt.0~.and.~i5.gt.01.and.~~6.gt.01.and.~i7.gt.0)~ then 

write  (30.31) 12, i3, i5,  i6, i9, i7,  i4,  tvalue 
countg = countg + 1 
if (i3.eq.2)  then ! clk/mh 

cost-clk = cost-clk + tvalue 
if ((i4.le.12).and.(i4.ne.l01.and.(i4.ne.ll)) then 

cost-rnp = cost-mp + tvalue 
end if 

end if 
else 

if  (f9806(1:li  .e¶. '9'1 then ! first  digit of activity  code  f262 

else If (f257(2:2l.eq.'4')  then ! second  digit  of da  code  f257 
countlv = countlv + 1 

else if (f264.eq.'K')  then ! cag  k  tally  f264 
countsp = countsp + 1 

else if (i2.eq.0)  then 
countk = countk + 1 

print *; invalid cagfin = ' ,  flncag, ' fin = I ,  f2, 

countf = countf + 1 
& n roster I ,  f257, ' op code * ,  f260 

else 
print * ,  ' indexes = I ,  i2, i3, i4,i5,16, i6 
print', ' f260 = ' ,  f260, ' f261 = I ,  f261 
counto = counto + 1 

end  if 
end if 

end  do 
100 print * , I  read  exit  code = ',ler 

print 9 , '  number of records  written  to  encdata = ',countg 
print * , I  number  of  leave  records  excluded = ',countlv 
print * , I  number  of  spec.  delivery  excluded = ',countsp 
print * , '  number of CAG K  records  excluded = ',countk 
print * , I  number  of  invalid  finance  numbers = ',countf 
print * , I  number  of  other  records  excluded = ',counto 

print', 'Total  valid  clk/mh  costs = I ,  cost-clk 
print-, 'Total  valid  clk/mh  mail  proc  costs = ' ,  cost-rnp 

end 

c .............................................................................. 
C 
C 

desigind 

C assigns  index  of 1-6 based on roster  designation 

function  desigind(char) 

integer'4 desigind 
character+2 char 

if ((char.eq.' 9').or. 
+ (char.eq.'09').or. 
+ (char.eq.'lg'))  then 



desiglnd = 1 
else if (char.eq.'ll') t 

deslgind = 2 
else if ((char.eq.'31'). 

+ (char.eq.'41'). 
+ (char.eq.'61'). 
L (char.eq.'81')) 

deslglnd = 2 
else if (Ichar.eq.'l2'). 

+ (char.eq.'32'). 
+ (char.eq.'42' 

h (char.eq.'82' 

else if (char.eq.'l3') 

(char.eq.'62' 

desigind = 2 

desigind = 3 
else if ((char.eq.'33' 

+ (char.eq.'43' 
+ Ichar.eq.'63' 
& (char.eq.'83' 

deslgind = 3 
else 

desigind = -1 
end  if 

hen 

or. 
or. 
or. 
then 

or. 
or. 
.or. 

i then 
.or. 

then 

. or. 

.or. 

.or. 
) then 

return 
end 

bf  ind 

returns  Index for  basic  function 

function  bflnd(char) 

integer'4 bf ind 
character'l char 

if Ichar.eq.'l')  then 
bfmd = 1 

else If  (char.eq. ' 2 ' )  then 
bfind = 2 

else if (char.eq.'3') then 
bfind = 3 

else  if  (char.eq.'S')  then 

else 

end if 

bfmd = 4 

bfind = -1 

returns  index  value  for  operatlon or route  code 

function  orind  (char) 

integer*4  orind 
character-2  char 

if (char.eq.'OO')  then 

else  if  (char.eq.'Ol')  then 
orind = 1 

orind = 2 
else  if  (char.eq.  '02')  then 

else  if  (char.eq.'03')  then 
orind = 3 

orind = 4 

else  if  (char.eq.'04') then 
orind 

else  if 
+ 
+ 
+ 
+ 
+ 

orind 
else  if 

+ 

= 5  
(char.eq.'05').or. 
((char.ge.'ll')  .and.  (char.le.'l3')) .or. 
(char.eq.'lS').or. 
(char.eq.'l6') .or. 
((char.ge.'l9').and.(char.le.'2l')).or. 
((char.ge.'27').and.(char.le.'29'))) then 
= 6  
(char.eq.'06').or. 
(char.eq.'lE').or. 16 



(char.eq. '22'1 
I (char.eq.'23' 

else if (char.eq.'07') 

else  if  (char.eq.'O8'1 

orind = 7 

orind = 8 

ormd = 9 
else  if  ((char.eq.'05' 

+ (char.eq.'24' 
+ (char.eq.'25' 
+ (char.eq.'26' 

else if  ((char.eq.'lO' 
t (char.eq.  '17' 

orind = 10 

orind = 11 
else  if  (char.eq.'l4'1 

orind = 12 
else if  (char.eq.'71'l 

else if (char.eq.'73'1 

else if (char.eq.  '75') 

orind = 1 

orind = 2 

orind = 3 
else if (char.eq.'77') 

orlnd = 4 
else if  (char.eq.'78'1 

orind = 5 
else if (char.eq.'80') 

else if (char.eq.'82'1 

else if (char.eq.'83') 

orind = 6 

orind = 7 

orind = 8 
else if (char.eq.'84'1 

orind = 9 
else if (char.eq.'85') 

else if (char.eq.'86') 

else  if  (char.eq.'87'1 

orind = 10 

orind = 11 

orind = 12 

. o r .  
I then 

then 

then 

.or. 

.or. 

.or. 
1 then 

.or. 
1 then 

then 

then 

then 

then 

then 

then 

then 

then 

then 

then 

then 

then 

then 

else i €  Ichar.eq.'88')  then 

else if (char.eq.'85'1  then 

else If  (char.eq.'50'1  then 

else I f  (char.eq.'98'1  then 

else ~f (char.eq:99'1 then 

arind = 1 3  

ormd = 14 

orlnd = 15 

orlnd = 16 

orind = 17 
else 

orind = -1 
end  if 

return 
end 

Assigns  weight  increment 

function weight(f165,if166,ifl67,ct-nowgt,nw) 

character'l f165 
integer'4 if166,  if167,  weight, ct-nowgt,  nw 

weight = 0 

if  (f165.eq. ' A ' )  then 

else  if (fl65.eq.lB')  then 
weight = 1 ! c 1/2 ounce 

weight = 2 ! 1  ounces 

weight = 3 ! 1 1/2  ounces 

weight = 4 ! 2 ounces 

weight = 5 ! 2 1/2  ounces 

else  if  (f165.eq.'CtI  then 

else if (f165.eq.'D11  then 

else if (f165.eq.IE')  then 17 



else  if (fl65.rq.'F') then 
welght = 6 ! 3 ounces 

weight = 7 ! 3 1/2 ounces 
else If (fl65.eq.'G') then 

else  if (f165.eq.'H') then 
weight = E ! 4 ounces 

if (if166.eq.O) then ! < 1 lb 
else if (f165.eq.'I') then 

if (if167.gt.O) then 

else 
weight = if167 + 4 

weight = nw 
ct-nowgt = ct-nowgt + 1 

end  if 
else if ((if166.eq.l)  .and.  (if167.eq.O))  then 

else  if ((ifl66.gt.l).or.((ifl66.eq.l).and.(if167.gt.O))) then 
weight = 2 0  

weight = 21 

weight = nw 
ct-nowgt = ct-nowgt + 1 

else 

end  if 
else 

weight = nw 
ct-nowgt = ct-nowgt + 1 

end  if 

return 
end 
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2 Name: Encdata-sm 
% Sort encoded IOCS tally info 
lnput file is 'encdata', recs are data sensitive upto 30 chars. 
output file is ' e n c d a t a . ~ ' ,  recs are data sensitive upto 30 chars 
sort 
end. 

I 9  



Section II: LIOCATT Cost Distribution 
Process 

(Programs: liocatt.f, fillmixmap.f, loaddata.f, fungroup.f, sortcost.f, 
level1 .f, level2.f, s0rtlev2a.f~ le~el3. f~ report-f, 

rpt-city-ecr.f,  rpt-cra-rt.f) 

20 



PROGRAM 1 iocat t 

c PURPOSE: Allocate  costs  to  raw  tallies,  and  performs LIOCATT mixed  mail  cost  distribution 

IMPLICIT NONE 

include  '1iocatt.h' 

integer'4 nlevla, nlevlb, nfun 
integer*4 nlev2a. nlev2b. nlev3a,  nlev3b 

character'3  runtype 

logical  dofun 

call  getarg(1,runtype) 
if  (runtype.eq.'fun'l  then 

else 
dofun = .true. 

dofun = .false. 
end  if 

call  fillmixmap ! load  mixed  mail  distribution map and  activity  codes 
call  loaddata ! load  encdata.s  (from  encode-wgt.f,  encdata.mil 
call  fungroup(nfun1 ! form  function  groups  from  operations 
call  sortcost  (nfun) ! sort  records  for  level1 
call levell~nfun,nlevla,nlevlb) ! level 1 indirect  cost  allocation 
call level2(nlevla,nlev2a,nlev2bI ! level 2 indirect  cost  allocation 
call  sortlev2a(nlev2a) ! sort  records  for  level  3 
call level3(nlev2a,nlev3a,nlev3bi ! level 3 indirect  cost  allocation 
call reportinlevlb,nlev2b,nlev3a,nlev3b) ! write  results  to  file 
print * , I  t * t * f * * t * t . t f t t * * * * * t * . t t * * * * . * *~*** * * * * * * . * * * * * * * * * * *  t 

print * , #  Flscal  year  2000  completed ' 
print * , '  Total number of records = ' ,  nrec 
prlnt *, ' Number of records  after  function  creation = '.nfun 
p r i n t  * , I  Number  of  level 1 records = ',nlevla.',  ',nlevlb 
print * , '  Number  of  level 2 records = ',nlev2a,'.  *,nlev2b 
prlnt * , '  Number of level 3 records = ',nlev3a,'.  ',nlev3b 

* , I  * l * t t * * . * * * ~ * * * t t * * t . * * ~ * ~ ~ * * ~ * ~ * * * * * * * * * * * ~ * * * * ~ * * ~  I 

end 
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subroutine fillmlxmap 

PURPOSE:  Read  the  mixed  mall  codes and produce  map for distributing 
mixed  mail  codes to appropriate  direct activity codes 

IMPLICIT NONE 

c 
c 

C 

17 

C 

C 

1 5  

C 

21 

100 

C 

include  '1iocatt.h' 

integer'4 i, j, lnd 
integer'4 ier 
integer-4 searchc 

character'4 mmcodes  (nummix) 
character*4 codes (201 

logical  flag 

if (debug)  print * , '  Enter subroutine fillmixmap 

ier = 0 

Map  of  activity codes 
open~l6,file='activityOO.ecr.all',iostat=ier ) 
format la4) 
do i = 1,numact 

read (16,17) acodes (i) 
end do 

initialize  count array (number of direct keys indirect code is distributed  accross) 
do  i =1 , nummrx 

end do 
count(i) = 0 

Map of mlxed  mail activity codes 
open(l8,file='mmcodes,intl') 
format (a4) 
do 1 = 1. nummix 

read118.15) mmcodes(i) 
end do 

Maps  mixed  mail  codes to direct  activity  codes 
open(20,file='mxmail.all.ecr') 
format (20a4) 

do whlle (ier.eq.01 
read (20,2l,iostat=ier,end=lOO) codes 
1 = searchc(mmcodes,nummix,codes(l)) 
If (i.gt.0) then 

flag = .true. 

do while  ((flag) .and. (ind.lt.20)) 
lnd = 1 

ind = ind + 1 
if (codes(ind) .ne.' 0 ' )  then 

j = searchc(acodes,numact,codes(ind)) 
if (j.gt.0) then 

count(i) = count(i1 + 1 
mlxmap(count  (i)  ,i) = j 

print * , I  Direct  mail code did  not  map  ',codes(ind) 
else 

end  lf 
else 

end if 
flag = .false. 

end do 
else 

print * , '  Mixed  mail code did  not  map  ',codes(l) 
end if 

end do 
print * , '  read exlt code = ',ier 

Fill  mix-to-act array 

do i = 1,nummix 
mix-to-act  (il = searchc(acodes,numact,mmcodes(i)) 

end do 

if  (debug)  print * , '  exiting  fillmixmap ' 

close (16) 
22 



r e t u r n  
end 
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subroutine  loaddata 

c Purpose: To read  in  coded  data  set - encode-wgt.f, encdata-sm 

IMPLICIT NONE 

include  '1iocatt.h' 

inteqer'l j 
inteqer'2 ioff,  iact,  ibf, iv, ifun,  ipig,  iocc 
integer*4  ier/O/ 
character*l4  datum,  ldatum 
real'l cost,  lcost,  tCOSt 

open  (20,file='encdata.s') ! Sorted  data  set 
21 f o r m a t ( i 2 ~ i ~ ~ i l ~ i 3 ~ i 2 ~ i 3 ~ i 2 ~ f 1 1 . 2 ~  

lcost = 0 . 0  
tCOSt = 0.0 
ldatum = ' ' 
j = O  
nrec = 0 
do while  (ier.eq.0) 

read (20,2l,iostat=ier,end=lOO) ioff,iocc,ibf,iact,ipig,iw,ifun, cost 
write  (datum, ' (7a2 1 ' ioff,  iocc,  ibf,  iact, iv.  ipig,  ifun 
if ((datum.ne.ldatum).and.(j.ne.O)) then 

nrec = nrec + 1 
if  (nrec.le.maxcost)  then 

write  (costbuf2(nrec),'  (a14,al)')  ldatum,  tcost 
else 

print * , I  maxcost  exceeded  in  loaddata ' 
stop 

end if 
ldatum = datum 
tCOSt = cost 

else 
if (j.eq.0)  then 

j = 1  
ldatum = datum 

end  if 
tcost = tCOSt + cost 

end if 
end  do 

100 if (debug)  print * , '  Read  exit  of  encdata = ',ier,',  nrec = ',nrec 
close ( 2 0 )  

return 
end 

24 



subroutine  fungrouplnumout) 

PURPOSE: Add  clerk/mail  handler  records  up  into  functional  groups  from  operation  codes. 

IMPLICIT NONE 

include  '1iocatt.h' 

real*8  original-costs  (numopr) 
real'8 fun-costs(numfun) 
real'8 cost 

integer'2 opr-to-fun(numfun,numopr) 
integer'2 cofg.  cpay,  copr,  cbf,  cact. cw, cpig 
integer'2 ofg.  pay,  opr, fun, bf,  act, w, pig 
integer*.% i, j, numout 
integer'4 ier/o/ 
integer'4 indbl,  indb2 

logical  same 

if (debug)  print * , I  entering  fungroup.f77 ' 

Fill  opr-to-fun  array 

open(20,file='operrtemap') 
format  (45i3l 
do i = 1,numfun 

end do 
read  (20.21)  (opr-to-funli, j), j=l,numopr) 

open  input  and  output  file 

Collect  data  for  a  office,  pay  category  cell. 
I. Collapse  over  quarter 
2. If  pay  category  is  clerk/mailhandler  create  functional  groups 
3 .  Output  for  regular  processing  in  level1 - level3 

format (7a2,aB) 

Read  first  record  of  first  group 

same = .true. 
indbl = 1 
indb2 = 0 
do  opr = 1, numopr 

end  do 

read  (costbufl  (indbl) .31) cofg,  cpay. cbf,  cact, cw, cpig,  copr,  cost 
original-costs  (copr) = original-costs  (copr) + cost 

do  while  (ier.eq.0) 

Read  rest of cost  group 

indbl = indbl + 1 
if  1indbl.gt.nrec)  then 

origmal-costs loprl = 0.0 

do  while  (same) 

got0 100 
ier = -1 

end  if 
read  (costbuf2(indbl) .31) ofg, pay, bf, act, w, pig,  opr,  cost 
if ((ofg.eq.cofg).and.(pay.eq.cpay).and.(bf.eq.cbf).and. 

t (act.eq.cact).and.(w.eq.cw).and.(pig.eq.cpig)) then 
original-costs  (opr) = original-costs  (opr) c cost 

copr = opr 
same = .false. 

else 

end if 
end  do 
if (ier.ne.0)  print * , I  Read  exit  code = ',ier 

Sum  operation  codes  into  function  groups  if  clerk/mailhandler 

if (cpay.eq.2)  then 
do fun = 1,numfun 

fun-costs(fun~ = 0. 
do  i = 2,opr_to-fun(fun.l) 

fun - costs(fun) = fun-costs(fun) + 
+ original-costs  (opr-to-fun(fun,  i) ) 

C 

C 

21 

C 

C 

C 
C 
C 

31 

C 

C 

100 

C 
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end  do 
end do 

end  if 

C Output  data  from  original  costs if supervisor  or  carrier, 
C and  from  fun  costs  if  clerk/rnailhandler 

if  ((cpay.eq.1) .or.  (cpay.eq.3))  then 
do  opr = 1, numopr 

if (original-costs(opr).gt.O) then 
indbl = indb2 + 1 
if  (indb2.gt.maxcost)  then 

print * , I  maxcost  exceeded  on  write  to  costbufl in fungroup I 

stop 
end  if 
write  (costbufl(indb2),31)  cofg,  cpay,  opr,  cbf,  cact, cw, cpig, 

+ original-costs  (opr) 
end  if 

end do 
else  if  (cpay.eq.2)  then 

do  fun = 1,numfun 
if  (fun-costs(fun)  .gt.O)  then 

indb2 = indbl + 1 
if  (indb2.gt.maxcost)  then 

print * , I  maxcost  exceeded on write  to  costbufl  in  fungroup 1 

stop 
end  if 
write  (costbufl(indb2) ,31) cofg,  cpay, fun, cbf,  cact, cw, cpig, 

+ fun-costs  (fun) 
end  if 

end do 
end  if 

C Set  up  next  group from last  record  read 

same = .true. 
do  opr = 1, numopr 

end do 
original-costs  (opr) = 0.0 

cofg = ofg 
cpay = pay 
cbf = bf 
cact = act 
cw = w 
cpig = pig 
original-costs  (copr) = original-costs  (copr) + cost 

end  do 

if (debug)  print * , '  number  of  records  written  to  costbufl = ',in&2 
numout = indbl 

return 
end 



subroutine  sortcost(n) 

c Purpose:  Sorts  records for level 1 cost  distrlhution 

implicit  none 

include  '1iocatt.h' 

character.22 rra 
integer'4 i, j. 1, n, ir 

if (debug)  print * , I  entering  sortcost ' 

1=n/2+1 
ir=n 

10 continue 

if  (1.gt.l)then 
1=1-1 
rra=costbuf l(1) 

else 
rra=costbufl(ir) 
costbufl  (ir)  =costbufl(lI 
ir=ir-l 
if (ir.eq.1)then 

costhufl(1) =rra 
if  (debug)  print * , I  sortcost  finished 
return 

end if 
end  if 
i=l 
j=1+1 

2 0  if Cj .le.ir)  then 
if  (j.lt.ir1  then 

end  if 
if (rra(l:14)  .lt.costbufl(]) (1:14)) then 

if  (costbufl(j1  (1:14) .lt.costbufl(~+l) (1~14)) j=j+l 

costbuf 1 (i) =costbuf 1 ( j  ) 
i= j 
j=j+j 

else 
j=ir+l 

end if 
goto 20 

end  if 
costbufl(i)=rra 
goto 10 

end 
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subroutine levell(numin,numouta,numoutb) 

PURPOSE: Perform  level one distribution of mlxed mall costs to 
dlrect mail  codes. 

C 
C 

31 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 

IMPLICIT NONE 

include  '1iocatt.h' 

integer'4 

parameter 

integer.4 
parameter 

inteqer*2 
inteqer.4 
integer'4 

real.8 
real'8 
real'8 

integer-4 
integer-4 
integer'2 
integer'2 
integer*4 
inteqer'4 

logical 

maxgrp 

(maxgrp = 20000) 

sizel 
(sizel = numact'nummix) 

group (4, rnaxqrp) 
actptr(2,numact.numbf) 
bfptr(2,numbf) 

original-costs(maxgrp) 
dist-mix-costs(npig,rnaxgrpl 
sum, cost, rnixsum, chkmix 

numin, numouta, numoutb 
indin, inda, indb,  indx 
cofq, cpay, copr, cbf, cact, cw, cpig 
of9, Pay.  opr. bf,  act, mixkey, w .  ind, pig 
i. j. k 
ier/o/ 

same 

logical  debuql/.true./ 

if  (debug)  print * , '  Entering  Levell.f77 ' 

format (7a2, a8 1 

Perform  level one allocation 

1. Collect  matrix  of  costs f o r  a  office group, pay  and cost group 

2. Within  each  basic  function  cell : 

category  cell 

a. For  each rnlxed mall activity sum over  direct  mail  costs it is 

b.  If sum is  positive  use shares to  distribute  mixed mail costs to 
to be  distributed to. 

to direct  mail costs. 
c. If s u m  is zero add  mixed costs to same cell  for  basic function 4 
d. Output  records  for  this  bf cell. 

1) all  direct  costs  and  all bf 4  costs to "a" file 
2 )  all distributed  direct  cost  to "b" file (bfs 1-3) 

Set up matrices  for  first  record 

do bf = 1, numbf ! initialize  actptr array 
do act = 1, numact 

actptr(l,act,bf) = 0 
end do 

end do 
do bf = 1, numbf 

end do 
indin = 1 
inda = 0 
in& = 0 

bfptr(1,bf) = 0 

same = .true. 
ind = 1 

Read  first  record of first  cost  group 

read  (costbufl(indin),31) cofg, cpay, copr, cbf, cact. cw, cpiq. cost 

original-costs  (ind) = cost 
group (1, indl = cbf 
group(2,ind) = cact 
group(3,ind) = cw 
qroup(4,ind) = cpig 
actptr (1, cact , cbf) = ind 

28 



actptr (2, cact, cbf) = 1 
bfptr(1,cbf) = lnd 
bfptr(2,cbf) = 1 
ier = 0 

do  while (ier.eq.0) 

C Read  rest of cost  group 

do whlle  (same) 
indin = indin + 1 
if (indin.gt.numin) then 

goto 100 
ier = -1 

end if 
read  (costbufl(indin),31) ofg, pay, opr, bf. act, W ,  pig,  COS^ 
if ((ofg.eq.cofg).and.(pay.eq.cpay).and.(opr.eq.copr)) then 

ind = ind + 1 
if  (debugl  then 

if  (ind.gt.maxgrp)  then 
Print * , I  maxgrp  execeeded , ofg = ',ofg,' pay = ',pay,* opr = ',opr 
ier = -999 
goto 100 

end  if 
end if 
original-costs (ind) = cost 
group (1, ind) = bf 
group(2. ind) = act 
group ( 3 ,  ind) = w 

group(4, m d )  = pig 
if (actptr(l,act,bf) .eq.O) then 

actptr (1, act, bf I = 1nd 
actptr(2,act.bf) = 1 

actptr(2,act,bf) = actptr(2,act.bf) + 1 
else 

end  If 
if (bfptr(l,bf).eq.O) then 

bfptr(1,bf) = ind 
bfptr(2,bf) = 1 

bfptr(2,bf) = bEptr(2,bf) + 1 
else 

end  if 
else 

same = .false. 
cbf = bf 
cact = act 
cw = w 
cpig = pig 

end  if 

100 
end do 
if ((ier.ne.O).and.(debug)) prlnt * , I  Read  exit code = l,ier 
do i = 1, ind 

do 1 = 1, npig 

end do 
dlst-mix-costs (7, i 1 = 0 .  o 

end do 
if  (debugl)  then 

print * , I  bfptr(1,l) = ',bfptr(l.l) 
print * , '  bfptr(l,2) = ',bfptr(l.2) 
print * . '  bfptr(l,3) = ',bfptr(l,3) 
print * , I  bfptr(l.4) = ',bfptr(l,4) 

end  if 

C Attempt to dlstribute  mixed  dollars  into  direct costs 

do bf = 1,3 ! do not  attempt  to  distribute  other  at this level 
if (bfptr(1,bE) .ne.O) then 

do i = 1,numrnix ! loop  over  mixed  mail  activities 
if  (actptr(l,mix-to-act (i) ,bf) .gt.O) then 

do indx = actptr(l,mix-to-act(i)  ,bf),  (actptr(l,mix-to-act(i) , b f ) + a c t p t r ( 2 , m i x ~ t o _ a c t o  .bf) -1) 
sum = o 
mixsum = original-costs(indx) 
pig = group(4,indx) 
do j = l,count(i) ! sum over  dlrect keys for  mixed  code 

mixkey = mixmap (j ,I) 
if  (actptr(1.mixkey.bf)  .ne.O)  then 

do k = actptr(l,rnixkey,bf), (actptr(1,rnixkey,bf)+actptr(2,mixkey,bfl -1) 

end do 
sum = sum + original-costs(k) 

end if 29 



+ 

+ 

h 

end do 
chkmix = 0 
if (sum.qt.0) then ! distrlbute to direct codes 

do j = l,count(il 
mixkey = mixmap (j , l )  
if (actptr(l,mixkey,bf) .ne.O) then 

do k = actptr(l,mixkey,bfl, (actptr(l,mixkey,bf)+actptr(2,mixkey,bf)-l) 
dist-mix-costslpig,k) = dist-mlx-costs(piq,k) + 

if (debugl) chkmix = chkmix + 
mixsum*(oriqrnal-costs(k)/sum) 

m~xsum*(original~costs~k)/suml 
end do 

end if 
end do 
oriqlnal-costs(indx) = 0 . 0  

if (dabs(mixsum-chkmix).gt.l.Ol 
print * , I  allocation  failure,  mixsum = ',mixsum,', chkmix = ',cNcmix 

end  if 
end do 

end if 
end do 
do k = bfptr(1,bfl. (bfptr(l,bf)+bfptr(2,bf)-l) ! Output  records for this opr,bf cell 

if (original-costs(k).qt.O.O) then 
inda = inda + 1 
wrlte (costbufZ(inda),31) cofg, cpay, copr, 

group(l,kl, qro~p(2.k)~ qroup(3,klI qroupl4,k), oriqmal-costs(k) 
end  if 
do  pig = 1, "pig 

if ldist-mix-costs(piq,k).gt.O.O) then 
indb = indb + 1 
if (indb.le.maxllb1  then 

write  (levellb(indb),31) cofg, cpay, copr, qroup(l,k), 
group(2.k), group(3,kl. pig, dist-mix-costslplq,k) 

else 
print * , I  maxllb exceeded, inda = ' ,  inda 
stop 

end  if 
end if 

end do 
end do 

end if 
end do 
if  lbfptr(l.4) .qt.O) then 

do k = bfptr(l,4l, ind ! Output a l l  records  for  basic functlon "other" 
inda = inda + 1 
write  (costbuf2(indal,31l cofg. cpay, copr, group(l,k), 

+ 
end do 

qroup(2.k). qroup(3.k). qroup(4,kl.  original-costs(k) 

end if 

C Set  up  next  cost group uslng  last  record  read 

if (ind.gt.(numbf*numact)) then 
do  bf = 1. numbf ! initialize actptr array 

do act = 1, numact 
actptr(l,act,bf) = 0 

end do 
end do 

else 
do k = 1, ind 

bf = groupi1,kl 
act = qroup(2,k) 
actptr(l,act,bfl = 0 

end do 
end lf 
do bf = 1, numbf 

end do 
bfptr(1,bf) = 0 

same = .true. 
ind = 1 
cofq = ofq 
copr = opr 
cpay = Pay 
cpiq = pig 

original-costs  (ind) = cost 
group (1, ind) = cbf 
group(2,ind) = cact 
group ( 3 ,  indl = cw 30 



actptr(l,cact,cbf) = ind 
actptr(2,cact.cbf) = 1 
bfptr(1,cbfl = ind 
bfptr(2,cbfl = 1 

end do 

numouta = m d a  
numoutb = indb 

if  (debug)  print * , I  number of records  written  to  costbuf2 = ',numouta 
if (debug)  print * , '  number of records  written to levellb = ',nurnoutb 
return 
end 
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C 
C 

C 

31 
45 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C 

subroutine level2(numin,numouta,numoutb) 

PURPOSE:  Perform  level  two  distrlbution of mlxed  mail costs to 
direct  mail codes. 

IMPLICIT NONE 

include '1iocatt.h' 

integer*4 

parameter 

integer'4 
parameter 

integer'2 
integer'4 
integer.4 

real*H 
real*H 
real.8 
rea1'H 
real'8 

integeP4 
integer.4 
integer.2 
integer*2 
integer'2 
integer*4 
integer'4 

logical 

maxg rp 

(maxgrp = 20000) 

sizel 
(sizel = numact*nummix) 

group (4  .maxgrpl 
actptr(2,numact.numbf) 
bfptr (2, numbf) 

original-costs(maxgrp) 
dist-mix-costs (npig,maxgrp) 
sum, cost, mixsum, chkmix 
mixpig(npig) 
tdirect/O/ , tmixed/O/ , tmixeddist/O/ , tratio/O/ 

numin.  numouta, nurnoutb 
indin, inda, indb, indx 
cofg, cpay, copr, cbf, cact. cw, cpig 
ofg, pay, opr, bf, act, mlxkey, w, ind, plg 
bf4/4/ 

ier/O/ 
i. j. k 

same , dist 
logical debugl/.true./ 

if (debug) prmt *, Enterlng  Leve12.f77 

open Input  and  output  file 

format (7a2,ael 
format (7a2.a.31 

Perform level two mixed  cost  allocation 

1. Collect  matrlx of costs for a office group.pay category, and 
operatlon/route  code cell 

2. Over  all  records in cell 
a. For each  mixed  mail actlvity sum over  baslc  functions to get 

c. For  each  mixed  mail  activity sum over  direct  mall costs it  is 
mixed  mail costs. 

to be  distributed to (over all  basic  functions). 
b. If  sum is positive use shares to distribute  mixed mail costs to 

to direct  mail  costs  (all  distributed  mixed COSCS get  basic 
function 4 .  

d. Output  records  for this opr cell. 

2) a11 dlstributed direct cost to "b" file  (bf 4) 
1) all  dlrect  costs  costs to "a" file 

Set up  matrices for first  record 

do bf = 1, numbf ! initialize actptr array 
do act = 1, numact 

end do 
actptr(l,act,bf) = 0 

end do 
do bf = 1, numbf 

bfptr(1,bf) = 0 
end  do 
indin = 1 
inda = 0 
in& = 0 

same = .true. 
ind = 1 

Read  first  record of first  cost group 

read (costbuf2(indln),31) cofg, cpay, copr, cbf. cact. cw, cpig, cost 
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original-costs  (ind) = cost 
group(1. ind) = cbf 
group(2, ind) = cact 
group ( 3 ,  ind) = cw 
group ( 4 ,  Ind) = cpig 
actptr(l.cact.cbf) = ind 
actptr(2,cact.cbf) = 1 
bfptr(1,cbf) = ind 
bfptr(2,cbf) = 1 
ier = 0 

do while (ler.eq.0) 

C Read  rest of cost group 

do while  (same) 
indin = indin + 1 
if (1ndin.gt.numin) then 

ier = -1 
goto 100 

end If 
read (costbuE2(indin),31) ofg, pay, opr, bf, act,  w,  pig, cost 
if ((ofg.eq.cofg).and.(pay.eq.cpay).and.(opr.eq.copr)) then 

ind = Ind + 1 
if (debug) then 

If  (ind.gt.maxgrp)  then 
print * , '  maxgrp  execeeded , ofg = ',ofg,' pay = ',pay,' opr = ' , o p r  

goto 100 
ier = - 9 9 9  

end if 
end ~f 
original-costs  (ind) = cost 
group (1. ind) = bf 
group (2, m d )  = act 
group(3, ind) = w 
group(4, lnd) = plg 
If  (actptr(l,act,bf) .eq.O) then 

actptr (1, ac t ,  b f )  = ind 
actptrl2,act,bf) = 1 

actptri2,act.bf) = actptr(2,act.bfl + 1 
else 

end if 
if ibfptr(1,bf) .eq.O) then 

bfptr(1,bfi = ind 
bfptr(2,bfl = 1 

else 
bfptr(2,bf) = bfptr(2,bf) + 1 

end l f  
else 

same = .false. 
cbf = bf 
cact = ac t  
cw = w 
cpig = plg 

end if 
end do 

l o o  if ((ler.ne.O).and.(debug)) print * , I  Read  exit code = ',ier 
do i = 1, lnd 

do j = 1, np1q 
dist-mix-costs (j , i) = 0 . 0  

end do 
end do 
if (debugl)  then 

prlnt * , '  bfptr(l.1) = ',bfptr(l,l) 
print * , I  bfptr(l.2) = ',bfptr(l,2) 
print * , '  bfptr(l.3) = ',bfptr(l,3) 
print * , I  bfptrll.4) = ',bfptr(l,4) 

end  if 

C Attempt to distribute  mixed  dollars  into  direct  costs 

do i = 1, nummix ! loop  over  mixed  mail  activities 
do pig = 1, npig 

end do 
do bf = 1, numbf 

rnlxplgtpig) = 0 . 0  

if (actptr(l,mix-to-act(1),bf).gt.O) then 
do m d x  = actptr(l.mix-to-act(i).bf), (actptr(l,mix_to_act(i),bf)+actptr(2,rnix_to_act(i) 

plq = group ( 4 ,  indxi 
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+ 

mixpig (pig) = mlxpig (pig) + original-costs  (indx) 
end  do 

end  lf 
end do 
dist = .false. 
do  pig = 1. npig 

if (mixpig(pig) .gt.O.O) then 
s u m  = 0 . 0  

do bf = 1, numbf 
do j = l.count(l1 ! s u m  over direct keys for mixed code 

mixkey = mixmap (7, i) 
if (actptr(l,mixkey,bfl .ne.O) then 

do k = actptr(l,mixkey,bf), (actptr(l,mixkey,bf)+actptr(2,mixkey,bf)-l) 

end do 
sum = sum + original-costs(k) 

end  if 
end do 

end do 
chkmix = 0 
if (sum.gt.01  then ! distribute to direct  codes 

do bf = 1, numbf 
do J = l,count(i) 

mixkey = mixmap (j , i) 
if  (actptr(l,rnixkey,bfI .ne.O) then 

do k = actptr(l.m~xkey,bf), (actptr(l,mixkey,bf)+actptr(2,mixkey,bf)-l) 
dist-mix-costs(pig,k) = dist-mix-costs(pig.k) + 

if (debugl) chkmix = chkrnix + 
rnixpig (pig) * (original-costs (kl /sum1 

mixpig(pig)*(original-costs(k)/sum) 
end do 

end  if 
end do 

end do 
dlst = .true. 
if (dabs(mixpig(pig1-chkmix).gt.l.Ol 

& print * , '  level2  allocation failure, mixsum = ',mixsum,', chkmix = ',chkmix 
end if 

end if 
end  do 
if (dlstj then 

do bf = 1, numbf 
lf (actptr(l,mix-to-act(i),bfl .gt.Oj then 

do  indx = actptr(l,mix-to_act  (i) ,bf) , (actptr(1,mix-to-act  (i) ,bf) tactptr(2,mix-to-act (i) ,bf) -1) 

end do 
original-coscs  (indx) = 0.0 

end  If 
end do 

end If 
end do 
do k = 1. ind 

if (orrginal_costs(k)  .gt.O.Oi  then 
inda = inda + 1 
wrlte  (costbufl(indal.451 cofg, cpay, copr, group(l,k), 

+ 
end if 
do pig = 1, npig 

group (2, kl , group ( 3 ,  kl , group ( 4 ,  k) , original-costs (k) 

if (dist_mix-costs(pig,k).gt.O.O) then 
indb = in& + 1 
if (lndb.le.maxl2b) then 

write (level2b(indbl,45) cofg, cpay, copr, bf4,  group(2.k). 
group(3.k). pig, dist-mix-costs(pig,kl 

else 
print * , I  maxl2b exceeded, inda = ',inda 
stop ' fatal  error ' 

end if 
end if 

end do 
end do 

C Set up next  cost group using  last  record  read 

if (ind.gt. (numbf'numact)) then 
do bf = 1. numbf ! initialize actptr array 

do act = 1, numact 
actptr(l,act,bf) = 0 

end do 
end do 

else 
do k = 1, ind 

bf = group(1.k) 34 



act = group(2.k) 
actptr(l,act,bf) = 0 

end do 
end if 
do bf = 1, numbf 

bfptr(1,bf) = 0 
end  do 

same = .true 
ind = 1 
cofg = ofq 

cpay = pay 
copr = opr 

original-costs  (ind) = cost 
groupll, indl = cbf 
group ( 2 ,  ind) = cact 
group ( 3 ,  ind) = cw 
group ( 4 ,  indl = cpiq 
actptr(l,cact,cbf) = ind 
actptr(2,cact,cbf) = 1 
bfptr(1,cbf) = ind 
bfptr(2,cbf) = 1 

end do 

numouta = inda 
numoutb = indb 

if  (debug)  print * , '  number of records  written to costbufl = ',numouta 
if (debug)  print * , '  number of records  written to level2b = ',numoutb 
return 
end 
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subroutine sortlev2a in) 

C Purpose: To sort records for level 3 cost distribution 

impllcit  none 

Include  '1iocatt.h' 

integer** i, j, 1, n, i r  
character*22 rra 

if (debug)  print * , I  entering  sortlev2a.f77 ' 

1=n/2+1 
ir=n 

10 continue 

if (1.gt.llthen 
1=1-1 
rra=costbufl(l) 

else 
rra=costbufl (ir) 
costbufl(ir)=costbufl(l) 

if  (ir.eq.l)then 
ir=ir-l 

costbufl(11 =rra 
if (debug1  print * , '  exlting  sortlev2a ' 
return 

end if 
end if 
1=1 
j=l+l 

20 if ( 3  .le.irl then 
if (j.lt.ir) then 

end if 
if (rra(3:12).lt.costbufl(]) (3:12))  then 

if (costbuflij)  (3:121 .lt.costbuflij+l) (3:12)) j=j+l 

costbufl(il=costbufl(j) 
i=] 
j=j+j 

else 

end if 
goto 20 

j = l r + l  

end if 
costbuf 1 (1) =rra 
goto  10 
end 
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subroutlne level3(numin,numouta,numoutb) 

PURPOSE: Perform  level  three distribution of mixed  mail  costs to direct  mail  codes. 

IMPLICIT  NONE 

Include '1iocatt.h' 

integer.4 

parameter 

lnteger'4 
parameter 

integer'2 
integer-4 
integer'l 

real'8 
real*8 
real'8 
real f 8 

integer.4 
integerf4 
integer.2 
integer*2 
integer*':! 
integer.4 
integer*4 

loqical 

maxgrp 

(maxgrp = 200000) 

sizel 
(sizel = numact'nummix) 

group ( 4 ,  maxgrp) 
actptr(2,numact,numbf) 
bfptr(2,numbf) 

original-costs  (maxgrp) 
dlst-mix-costs(npig,maxgrp) 

mixed(npig) 
sum. cost, mixsum, chkmix 

numin.  numouta,  numoutb 
indin, inda, indb, indx 
cpay. copr, cbf, cact, CW, cplg 
Pay. opr. bf, act, mixkey, w, ind,  pig 
b f 4 / 4 /  
i. j. k 
ier/0/ 

same , dist 
logical  debugl/.true./ 

if  (debug! prlnt * , '  enterlng leve13.f77 

open mput and  output file 

format(2x.6a2,aE) 
format(6a2,a8) 

Perform  level  three  mixed  cost  allocation 

1. Collect  matrix of costs for a pay category,operation/route code  cell 
2. Over all records in cell 

a. For each  mixed  mail activity sum over  basic  functions to get 
mixed  mail  costs. 

c. For  each  mixed  mail activity sum over  direct  mail  costs  it  is 
to be distrlbuted  to  (over  all  basic  functions). 

b. I €  sum is positive use shares to distribute  mixed  mail  costs to 
to dlrect  mail  costs  (all  distributed  mixed  costs  get  basic 
function 4 .  

d. Output  records for this opr cell. 
1) all dlrect  costs costs to "a" file 
2) all distributed  direct  cost to "b" file  (bf 4 )  

Set  up  matrices  for  frrst  record 

do bf = 1, numb€ ! initialize  actptr array 
do act = 1, numact 

actptr(l,act,bf) = 0 
end do 

end do 
do bf = 1, numbf 

bfptr(1,bf) = 0 
end do 
rndin = 1 
inda = 0 
in& = 0 

same = .true. 
ind = 1 

Read  first  record of first cost group 

read  (costbufl(indin) ,31) cpay, copr, cbf, cact, cw, cpig, cost 

original-costs  (ind) = cost 
group(1,lnd) = chf 37 



group(2,lnd) = cact 
group(3,ind) = cw 
group(4,lnd) = cpig 
actptr(l,cact,cbf) = Ind 
actptr (2, cact , cbf = 1 
bfptr(1,cbf) = ind 
bfptr(2,cbf) = 1 
ier = 0 

do while (ier.eq.0) 

C Read  rest  of  cost group 

do while  (same) 
indin = indin + 1 
if (indin.gt.numin)  then 

ier = -1 
got0 100 

end if 
read (costbufl(indin),31) pay, opr, bf, act, w,  pig, cost 
if ( (pay.eq.cpay) .and. (opr.eq.copr))  then 

if ((bf.eq.group(l,ind)).and. 
+ (act.eq.group(2,ind) .and. 
+ (w.eq.qroup(3,ind) .and. 

(piq.eq.group(4,ind))) then 
original-costs(ind) = original-costs(ind) + cost 

ind = ind + 1 
if  (debug) then 

else 

if (ind.gt.maxgrp) 
print *, '  maxqroup  exceeded,  pay = ',pay,', opr = @,opr 

end if 
oriqinal-costs(ind) = cost 
group (1, ind) = bf 
group (2, ind) = act 
group (3, ind) = w 

qroup(4, ind) = pig 
if (actptr(l,act,bf) .eq.O) then 

actptr(l,act,bf) = ind 
actptr(2,act,bf) = 1 

actptr(2,act,bf) = actptr(2,act.bf) + 1 
else 

end if 
if  (bfptr(1,bf)  .eq.O)  then 

bfptr(1,bf) = ind 
bfptr(2,bf) = 1 

bfptr(2,bf) = bfptr(2,bf) + 1 
else 

end if 
end  If 

else 

cbf = bf 
same = .false. 

cact = act 
c w  = w 

end if 
cpig = pig 

end do 
100 if (iier.ne.O).and.debuq)  print * , I  Read  exit  code = *,ier 

do i = 1, ind 
do  pig = 1, npiq 

end do 
dist-mix-costs(piq,i) = 0.0 

end do 
if (debuql) then 

print * , I  bfptr(l.1) = ',bfptr(l,l) 
print * , '  bfptr(l,2) = ',bfptr(l,2) 
print * , I  bfptr(l.3) = ',bfptr(l,3) 
print * , I  bfptr(l,4) = ',bfptr(l,4) 

end if 

C Attempt to dlstribute  mixed  dollars  into  direct  costs 

do i = 1,nurnmix ! loop  over  mixed  mail  activities 
do pig = 1, npiq 

end do 
do bf = 1 ,  numbf 

mixed(pig) = 0.0 

if (actptr(l,mix-to-act(i),bf).gt.O) then 
do in* = a c t p t r ~ l . m i x ~ t o ~ a c t ~ i ~ , b f ~ . ~ a c t p t r ~ l . m i x ~ t o ~ a c t ( i l . b f ~ + a c t p t r ~ 2 , m i x ~ t o ~ a c t ~ i l , b f ~ - l ~  38 



+ 

+ 

end do 

+ 

pig = group(4,indx) 
mixed(pig) = mixed(pig1 + original-costs(indx) 

end do 
end if 

end do 
dlst = .false. 
do pig = 1, "pig 

if (mixed(plg).gt.O.O) then 
sum = 0 . 0  
do bf = 1, numbf 

do j = l,count(i) ! sum  over  direct keys for  mixed  code 
mixkey = mixmap(j, il 
if (actptr(l,mixkey,bf) .ne.O) then 

do k = actptr(l.rnixkey.bf1, (actptr(l,rnixkey,bfl+actptr(2,mixkey,bf)-l) 
sum = sum + origlnal-costs(k) 

end  do 
end if 

end do 
end do 
chkmix = 0 

if  (sum.gt.01  then ! distribute to direct  codes 
do bf = 1, numbf 

do j = l.count(i1 
mixkey = mixmap (j , i) 
if (actptr(l,mixkey,bfl  .ne.Ol then 

do k = actptr(l,mixkey,bfl, (actptr(l,mixkey,bf)+actptr(2,mixkey,bf)-l) 
* dist-mix-costs  (pig, k) = dist-mix-costs  (pig, k) + 

mixed(pig) * (original-costs  (k) /sum) 

mixed  (pig) * (original-costs (kl /sum1 
if (debugl)  chkmix = chkmix + 

end do 
end  if 

end  do 
if  (actptr(l,mix-to-act(i) ,bf) .ne.O) 

end do 
dist = .true. 

origmal-costs(actptr(l,mix-to~act(i),bf)) = 0 . 0  

end if 
if  (dabs  (mixed  (pig) -chkmix) .gt .1 .01 

end if 
print I,' level  3  allocation  fallure,  mixsum = ',mixsum.', chkmix = ',chkmix 

end  do 
if (dist) then 

do bf = 1, numbf 
if (actptr(l,mix-to-act(i),bf) .gt.O)  then 

do indx = actptr(l,mix-to-act(i)  ,bf), ~actptr(l,mix~to~act(i~,bf)+actptr(2,mix~to~act(il ,bf)-l) 

end do 
original-costs (indx) = 0 . 0  

end if 
end do 

end  If 
end do 
do k = 1, l n d  

if (original_costs(kl.qt.O.O) then 
inda = inda + 1 
write  (costbuf2iinda) ,45) cpay, copr, group(l,k), 

qroup(2,k), qroupl3,k), qroup(l,k), original-costs(k) 
end if 
do pig = 1, npig 

if (dist-mix-costs(pig,k).gt.O.Ol then 
indb = indb + 1 
if (indb.le.maxl3b)  then 

write  (leve13b(indb),45) cpay, copr, bf4.  group(2,k), 
group(3.k). pig, dist-mix-costs(pig,kl 

else 
print *; maxl3b  exceeded  inda = ',inda 
stop 

end if 
end if 

end do 

C Set up  next  cost  group  using  last  record  read 

if (1nd.gt. (numbE*numactl)  then 
do bf = 1, numbf ! initialize  actptr array 

do act = 1. numact 
actptr(l,act.bf) = 0 

end do 
end do 39 



else 
do k = 1, ind 

bf = group(1.k) 
act = group (2, k) 
actptr (1, act, bf = 0 

end  do 
end  if 
do  bf = 1, numbf 

bfptr(1,bf) = 0 
end  do 

same = .true. 
ind = 1 

cpay = pay 
copr = opr 

original-costs  (ind) = cost 
group (1, ind) = cbf 
group(2,ind) = cact 
group(3,ind) = cw 
group ( 4 ,  ind) = cpig 
actptr(l,cact,cbf) = ind 
actptr(2,cact.cbf) = 1 
bfptr(1,cbf) = ind 
bfptr(2,cbf) = 1 

end do 

numouta = inda 
numoutb = indb 

if (debug)  print * , '  number of records  written  to  level3a = ',numouta 
if (debug)  print * , '  number  of  records  written  to  level3b = ',numoutb 
return 
end 
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C 

subroutine report(nlevlb,nlev2b,nlev3a,nlev3bI 

PURPOSE: produce  report on results  of  Liocatt  by  activity  for city carriers by 
activity  code and operation/route code 

IMPLICIT NONE 

include  '1iocatt.h' 

real.8 data(numw,numact) 
real'8 indata 

integer'4 nlevlb, nlev2b, nlev3a.  nlev3b. irun 
integer'2 ofg, opr, act, pay, bf, w, pig 
integer'4 i, j 
integer'4 ier/O/ 

character'3 buffer 

logical flag/.false./ 

if (debug)  then 
print * , I  in  subroutine  report ' 
print *, ' nlevlb = s,nlevlb,' nlevlb = '.nlev2b 
print f ,  ' nlev3a = ',nlev3a,' nlev3b = ',nlev3b 

end if 
do i = 1, numact 

do j = 1, numw 
data(j,i) = 0 . 0  

end do 
end do 

Open input  files 

format(7a2,aE) 
format (6a2, a E )  

open(20,f~le='levellb') 
open(2l,file='level2b'l 
open(22,file='level3a') 
open(23,file='level3b') 
format  (i2.2, il, i2.2.11,  i3.3,  i3.3,iZ.  f13.1) 
format(il,i2.2,il,i3.3,i3.3,i2,fl3.1) 

Assemble  data  for  report 

do i = 1, nlevlb 
read  (levellb(i).251 ofg,pay,opr,bf,act,w,piq,indata 
write (20.45) ofg,pay,opr,bf,act,w,pig,indata 

end  do 
do i = 1, nlev2b 

read  (leve12b(il,25) ofg,pay,opr,bf,act,w,pig,indata 
write  (21.45) ofg,pay,opr,bf,act,w,pig,indata 

end do 
do i = 1, nlev3a 

read (costbuf2ii1,351 pay,opr,bf,act,w,pig,indata 
write (22,46) pay,opr,bf,act,w,pig,indata 

end do 
do i = 1, nlev3b 

read  (leve13b(i),35) pay,opr,bf,act,w.pig,indata 
write  (23.46) pay,opr,bf,act,w,pig,indata 

end  do 

return 
end 
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PROGRAM rp-clty-ecr 

PURPOSE: Summarizes  city  carrier  in-office  costs  for  Standard (A) ECR by ECR category  and  shape 

IMPLICIT NONE 

C 

C 

17 

C 

18 

C 

C 

25  

35 

integer'4 numact, w, nopr,  nshp,  ncl 

parameter (numact = 501) ! number  of  activity  codes 
parameter (nopr = 12) ! number of operations 
parameter lncl = 243) ! number of subclasses 
parameter (nshp = 4 )  ! number  of  shapes 

inteqer.4 is,  shape,  ishp.  shp(numact),  icl 

real-8  carrier(nc1,nshp) 
real-8  indata 

integer'4 pay,  opr,  bf,  act 
integer.4 unit,  i,  ier 
integer.4 class  (numact) 

character'4  acodes(nurnact) 
character-9  classes(ncl1 
character'5  shapetypetnshp) 

ier = 0 

Map  of  activity  codes  and  codes  to  corresponding  subclass 
open(l6,file='activityOO.ecr.all') 
format (a4,  i6) 

do i = 1,numact 
read(16,17)  acodes(i),  class(i1 
1s = shape  (acodes (i) ) 
shp(i) = is 

end  do 
close (16) 

Map  of  subclasses 
open( l6 , f i l e= ' c l a s ses_ec r .o ld ' )  
format (as) 
do i = I, ncl 

end do 

close(l61 

Initialize  matrices 
do ~ c l  = 1, ncl 

readil6,18)  classes(i) 

do  ishp = 1. nshp 

end  do 
carrier(ic1,ishp) = 0 . 0  

end do 

Open  files  of LIOCATT results 
open(20,file='levellb') 
open(2l,file='level2b') 
format(2x,il,i2.2,il,2i3.3,2x,fl3.1) 
open(30,file='level3a') 
open(3l,file='level3b') 
format  (il,  i2.2, il, Zi3.3,2x, f13.1) 

do  unit = 20.21 
do  while  (ier.eq.0) 

read (unit,25,iostat=ier,end=lOO) pay.opr,bf,act,w,indata 
icl = class(act) ! Assign  subclass 
ishp = shp(act) ! Assign  shape 
if (pay.eq.31 then ! City  Carriers  only 

if (icl.qt.0)  then 
If (ishp.gt.0)  then 

else 
carrier(ic1,ishp) = carrier(ic1,ishp) + indata/1000. 

prrnt-,  'Invalid  shape I ,  acodes(act),  shp(act) 
end if 

else 
print*,  'Invalid  class  assignment I ,  acodes(act), ' * ,  class(act1 

end if 
end  if 

end do 
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100 print * , I  Read  exit of unit ',unit,' = ',ier 

end  do 
ier = 0 

do  unit = 30.31 
do while (ier.eq. 0 )  

read (unit,35,iostat=ier,end=lOl) pay,opr,bf,act.w,indata 
icl = class(act) ! Assign  subclass 
ishp = shp(act) ! Assign  shape 
if  (pay.eq.3) then ! City  Carriers only 

if (icl.gt.0) then 
if (ishp.yt.0)  then 

else 

end if 

carrier(ic1,ishp) = carrier(ic1,ishp) + indata/1000 

print', 'Invalid  shape I ,  acodes(act),  shp(act) 

else 
print*, 'Invalid class assignment I ,  acodes(act), ' I ,  class(act) 

end if 
end  if 

end do 
101 print * , I  Read  exit of unit ',unit,' = ',ier 

end  do 
ier = 0 

shapetype(11 = '1Ltr ' 
shapetype(2) = '2Flt ' 
shapetype(31 = '3Pcl I 

shapetype(4) = '4None' 

c  Write out results 
open(45.file='car-ecr-OO.txt') 

do icl = 1. ncl 
41 format (a9.1~. i3,lx,a5, lx, fl5.5) 

do ishp = 1, nshp 
if (((icl.ge.l8).and.(icl.le.2l)).or. ((icl.ge.24).and.(icl.le.27))) then ! Std ECR only 

write (45.41) classes(ic1). icl, shapetype(ishp),  carrier(ic1,ishp) 
end  if 

end  do 
end do 

end 

function  shape(act1 

integer'l shape 
chasacter*l act 

if  (act (1:l) .eq. '1') then 

else  if (act(1:l) .eq.'2') then 

else  if ((act(l:l).ge.'3').and.(qct(l:l).le.'4')1 then 

shape = 1 ! Letters 

shape = 2 ! Flatg 

shape = 3 ! IPPs/Parcels 
else 

end  if 
shape = 4 ! None 

ret urn 
end 



PROGRAM rpt-cra-rt 

PURPOSE: Summarizes  city  carrier in-office costs  for  Standard (A )  ECR by ECR category 
and  route  code  category 

IMPLICIT NONE 

C 

C 

C 

17 

C 

C 

25 

35 

integer'4 numact,  nopr,  nroute 

parameter (numact = 501) ! number of activity  codes 
parameter (nopr = 12) ! number of operations 
parameter (nroute = 17) ! nuder of route  codes 

integer'4 ishp,  icl 
integer.4 pay,  opr,  bf,  act,  w 
integer'4 unit, i, ier,  iop 
integer+4 class  (numact) 

real*8  carrier(numact,nroute) 
real 8 indata 

character-4  acodes(numact) 
character'l opcode(nroute)/'71','73','75','77','78','80','82','~3','84','85', 

h '86'.'87','88','89','90','98','99'/ 

ier = 0 

Map  of  activity  codes 
open(l6,file='activityOO.ecr.all') 
format(a4,i6) 

do i = 1, numact 
read(16.17)  acodes(i),  class(i) 

end  do 
close(l6) 

Initialize  matrices 
do icl = 1, numact 

do ishp = 1, nroute 

end  do 
carrier (icl, ishp) = 0 . 0  

end  do 

Open  files  of  LIOCATT  results 
open(20,file='levellb') 
open(2l,file='level2b') 
format  (2x,il,  i2.2,  i1,2i3.3,2x.f13 -1) 
open(30,file='level3a') 
open(3l,file='level3b'l 
format(il,i2.2,i1,2i3.3.2x,f13.1) 

do unit = 20.21 
do while (ier.eq.0) 

read (unit,25,iostat=ier,end=lOO) pay.opr,bf,act,w,indata 
if (act.eq.22)  act = 21 ! 1SP 
if ((act.ge.36).and.(act.le.38)) act = 35 ! ECR 
if ((act.ge.40).and.(act.le.42)) act = 3 9  ! NPECR 
if (act.eq.100)  act = 99 ! 1SP 
if ((act.ge.llZ).and.(act.le.114)) act = 111 ! ECR 
if ((act.ge.ll6).and.(act.le.l18)) act = 115 ! NPECR 
if (act.eq.182)  act = 1 E 1  ! !SP 
if ((act.ge.l92).and.(act.le.194)) act = 191 ! ECR 
if ((act.ge.l96).and.(act.le.198)) act = 195 ! NPECR 
if (act.eq.256)  act = 255 ! 1 S P  
if ((act.ge.266).and.(act.le.268)) act = 265 ! ECR 
if ((act.ge.270).and.(act.le.272)) act = 269 ! NPECR 
if ((act.ge.50).and.(act.le.95)) act = 83 ! Intl 
if ((act.ge.l30).and.(act.le.177)) act = 164 ! Intl 
if ((act.ge.206).and.(act.le.251)) act = 238 ! Intl 
if ((act.ge.286).and.(act.le.337)) act = 321 ! Intl 
if  (pay.eq.31  then ! City  Carriers 

if  (act.gt.0)  then 
if  (opr.gt.0)  then 

else 
carrier(act,opr) = carrier(act,opr) + indata/1000. 

print', 'Route  code I ,  opr 
end  if 

else 
print-,  'Invalid  class  assignment ' ,  acodes(act),  class(act) 

end  if 
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101 

C 

41 

end  if 
end do 
print e , '  Read  exit of unit ',unit,' = ',ier 
ier = 0 

end  do 

ier = 0 

do unit = 30.31 
do while  (ier.eq.0) 

read (unit,35,iostat=ier,end=l01) pay,opr,bf,act,w.indata 
if  (act  .eq.22)  act = 21 ! 1SP 
if ((act.ge.36).and.iact.le.38)) act = 35 ! ECR 
if ((act.ge.40).and.(act.le.42)) act = 39 ! NPECR 
if  (act  .eq.lOO)  act = 99  ! 1SP 
if ((act.ge.l12).and.(act.le.l14)) act = 111 ! ECR 
if ((act.ge.ll6).and.(act.le.l18J) act  115 ! NPECR 
if  lact.eq.182)  act = 181 ! !SP 
if ((act.ge.l92).and.(act.le.l94)) act = 191 ! ECR 
if (lact.ge.l96).and.(act.le.l98)) act = 195 ! NPECR 
if  (act.eq.256)  act = 255 ! 1SP 
if ((act.ge.266).and.(act.le.268)) act = 265 ! ECR 
if ((act.ge.2701.and.(act.le.272)) act = 269 ! NPECR 
if ((act.ge.50).and.(act.le.95)) act = 83 ! Intl 
if ((act.ge.l30).and.(act.le.177)1 act = 164 ! Intl 
if ((act.ge.206l.and.(act.le.251)) act = 238 ! Intl 
if ((act.ge.286).and.(act.le.33711 act = 321 ! Intl 
if (pay.eq.3)  then ! City  Carriers 

if (act.gt.0)  then 
if (opr.gt.0)  then 

carrier(act,opr) = carrier(act,opr) + indata/1000. 

print', 'Route  code ' ,  opr 
else 

end  if 
else 

end  if 
print', 'Invalid  class  assignment I ,  acodesiact),  class(act1 

end  if 
end do 
print * , '  Read  exit  of  unit '.unit,' = ' , l e r  
ier = 0 

end  do 

Write  out  results 
open(45,f~le= 'caroocra_rt .csv ' )  
format(a4,17(',',f15.3)) 
do icl = 1, numact 

if  ((class(icl1 .eq.ll .or.((class(iclI.ge.31  .and.(cLass(icl).le.S)) .or 
h ((class(ic1)  .ge.18)  .and.  (class(icl1  -1e.29)))  then 

end  if 
write (45.41) acodes(icl),  (carrier(lcl,iop),  iop = I, nroute) 

end  do 

end 

45 


